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chloride was evaporated under reduced pressure to give 11-Bromoundecanoyl chloride (1) (31 g, 97%) as a clear oil. 1 H NMR (Mercury VX-300, in CDCl 3 ): δ (ppm)1.30-1.48 (m, 12H, -(CH 2 ) 6 -), 1.73 (m, 2H, O=C-CH 2 -CH 2 -), 1.87 (m, 2H, Br-CH 2 -), 2.30 (t, 2H, O=C-CH 2 -), 3.43 (t, 2H, Br-CH 2 -).
1.2 Synthesis of (11-bromoundecanoyl) ferrocene (2). Ferrocene (22 g, 119 mmol) and powdery anhydrous AlCl 3 (16.5 g, 123mmol) were dissolved into 200 mL anhydrous dichloromethane and cooled to 0 °C. A solution of 11-Bromoundecanoyl chloride (1) (31 g, 110mmol) in 40 mL dry dichloromethane was then added drop wise within an hour. The mixture was warmed to room temperature and stirred for 15 hours. The resulting mixture was poured into ice water and extracted with dichloromethane. The combined organic extracts were washed with water, dried by anhydrous magnesium sulfate, concentrated, and purified over a column chromatography on silica gel (hexane: ethyl acetate = 10:1). The reaction yielded a yellow solid in 65 % yield. 1.3 Synthesis of (11-bromoundecyl) ferrocene (3). The reductant, amalgam zinc, was prepared by amalgamation. A mixture of 20 g of mossy zinc, 6 g of mercuric chloride, 50 ml of concentrated hydrochloric acid, and 100 ml of water is stirred for fifteen minutes. Then, aqueous solution is decanted to give amalgam zinc as small gray particles to be used in the following Clemmensen reduction. 5 g of (11-Bromoundecanoyl) ferrocene (2) was dissolved in 100 ml ethanol by stirring at 60 °C. Newly prepared amalgam zinc and 10 ml concentrated hydrochloric acid was then successively added, the mixture was refluxed at 90 °C for 6h. In the following process, most of ethyl alcohol was removed under vacuum and the resulting mixture was extracted with dichloromethane. The combined organic extracts were washed with water, dried by anhydrous magnesium sulfate, concentrated, and purified over a column chromatography on silica gel (hexane). The reaction yielded a yellow solid in 90 % yield. 
Synthesis of 4, 4'-(diazene-1, 2-diyl)diphenol (4). 4-Hydroxyaminobenzene (5 g, 46 mmol)
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were dissolved in 50 mL of 1 M hydrochloric acid by stirring at 0 °C. Then 20 mL of 0.92 mol/L sodium nitrite aqueous solution was added dropwise. The reaction mixture was left to react for 15 min at 0 °C before 60 ml pre-cooled methanol was added. Then a mixture of phenol (4.35 g, 46 mmol), sodium hydroxide (7.2 g, 180 mmol) in 50 ml water was added slowly at 0 °C. After stirred for 2 h at 0 °C, most of methanol was removed under vacuum. The resulting mixture was then acidified by adding concentrated hydrochloric acid. The back precipitate formed was filtered, washed with water and purified by silica gel column chromatography (petroleum ether: ethyl acetate = 5:1) to give a yellow solid (6.4 g, 65 % yield).
1 H NMR (Mercury VX-300, in CDCl 3 ): δ (ppm) 6.80 (m, 4H, Ar-H), 7.65 (m, 4H, Ar-H), 9.61 (faint, s, 2H, -OH).
Synthesis of 11-(4-((4-hydroxyphenyl)diazenyl)phenoxy)undecyl ferrocene (5).
4-Hydroxyaminobenzene (4) ( 3.3g, 15.5mol), anhydrous potassium carbonate (4 g, 30 mmol) and catalytic amount of potassium iodide was added into 50 mL acetone in a 100 mL flask, and heated to 70 °C. Then, (11-Bromoundecyl) ferrocene (3) (5 g, 11 mmol) in 20 mL acetone was added dropwise under stirring. The solution was refluxed for 12 h. Finally, the solvent was removed and the residual was purified over silica gel (hexane: dichloromethane = 5:1) to give a yellow solid (4 g, 60 % yield). 
Synthesis of 11-(4-((4-(2-bromoethoxy)phenyl)diazenyl)phenoxy)undecyl ferrocene (6). 1,
2-dibromoethane (28 g, 0.15 mol) and anhydrous potassium carbonate (4 g, 0.03 mol) was added into 50 mL acetone in a 100 mL flask, and heated to 70 °C. Then, 11-(4-((4-hydroxyphenyl)diazenyl)phenoxy)undecyl ferrocene (5) (5 g, 0.015 mol) in 20 mL acetone was added dropwise under stirring. The solution was refluxed for 12 h. Finally, the solvent was removed and the residual was purified over silica gel using the petroleum ether/dichloromethane mixture as the eluent. 5.4 g bright yellow chemical was obtained, yield 
Synthesis of (4-((4-((11-ferroceneundecyl)oxy)phenyl)diazenyl)phenoxy)-diethylene triamine (FADETA, 7)
. Diethylenetriamine (20 ml, 120 mmol) were dissolved into 200 mL S5 tetrahydrofuran and cooled to 0 °C. A solution of 11-(4-((4-(2-bromoethoxy) -phenyl)diazenyl)phenoxy)undecyl ferrocene (6) (5 g, 7.5 mmol) in 40 mL tetrahydrofuran was then added drop wise within an hour. The mixture was warmed to room temperature and stirred for 24 hours. The resulting mixture was poured into water and extracted with dichloromethane.
The combined organic extracts were washed with sodium hydroxide solutions and water, dried by anhydrous magnesium sulfate, concentrated, and purified over a column chromatography on silica gel (dichloromethane: methanol = 4:1). The reaction yielded a yellow solid in 55 % yield. The product was further confirmed by 1 H NMR spectra (Mercury VX-300) and ESI-MS (P/ACE MDQ) as following ( Figure S1 and Figure S2 ). 
